Variation in the distribution of atherosclerotic plaque along the circumference of coronary arteries results in two major types of cross-sectional luminal shapes: concentric and ec• centric. If the atherosclerotic plaque is distributed along the entire vessel circumference, the cross-sectional coronary lumen is located centrally and is called a central or con• centric type lumen (1). If, however, the plaque fails to involve the entire coronary artery circumference leaving a variable arc of normal wall, the residual cross-sectional lumen is called eccentric (1). The eccentric lumen has been further subdivided into slit-like and polymorphous or semi• lunar types (1,2). Although the polymorphous type of ec• centric lumen may be observed with variable degrees of obstruction, the slit-like eccentric lumen is always associ• ated with severe (>75%) cross-sectional area narrowing.
this issue of the Journal, Saner et al. (3) provide a timely and clinically relevant morphometric analysis of the arc of disease-free wall in the eccentric type of coronary lumen. In an analysis of 100 coronary segments narrowed 50 to 90% in cross-sectional area by atherosclerotic plaque, 17 to 23% (mean 20) of the vessel circumference was disease• free. The percent of disease-free wall arc length did not differ significantly with increasing severity of luminal ob• struction, with location of the lesion within the same or different arteries, or among coronary segments with differ• ent diameters. The presence of the disease-free wall segment has clinical importance in at least three areas: 1) the accuracy with which angiography reflects the morphologic features of the diseased artery, 2) coronary spasm, and 3) mechanism of coronary angioplasty and subsequent "restenosis" of previously dilated arteries.
Angiographic-histologic correlation. Several necropsy studies (4-10) have varied in their assessment of the ac• curacy of coronary angiography, but all indicate some de• gree (5 to 48%) of inaccuracy (primarily underestimation) inherent in the technique. Variability in coronary luminal shape represents one of the explanations for the angiographic underestimation of vessel narrowing. Both eccentric and concentric luminal shapes present difficulties in accurately grading the amount of diameter reduction with respect to a normal coronary lumen. A "normal" coronary angiogram does not necessarily mean a normal coronary artery wall and may actually correspond histologically to a severely narrowed coronary segment composed of serial polymor• phous or semilunar type lumens. Moreover, a long regular concentric stenosis may produce an angiographically "small normal vessel." Of the two types of coronary lumen, the eccentric, and in particular the slit-like lumen, appears more likely to pose a problem for angiographic underestimation, because the length of the luminal slit frequently approaches the full dimension of the diameter of the original lumen. Spears et al. (10) indicated that the maximal potential error in estimating angiographic luminal narrowing is propor• tional to the degree of ellipticity (eccentricity). When the ratio of major to minor axis of the eccentric lumen increases, the potential angiographic error increases considerably. With the advent of triaxial motion capability, the use of multiple angulated angiographic views will improve the angio• graphic-morphologic correlation by minimizing the effects of the disease-free wall.
Coronary spasm. Saner et al. (3) speculate that the normal or nearly normal arc of the coronary wall may be capable of "reacting" to humoral or neurogenic stimuli resulting in an increased or decreased luminal diameter. The extent to which dynamic augmentation or contraction of the coronary lumen is possible appears to be a function of the extent and location of smooth muscle in the coronary wall. I believe Saner et al. (3) underestimated the clinical rel• evance of their findings with respect to spasm. Although only approximately 20% of the vessel circumference is dis• ease-free, the effects of humoral or neurogenic stimuli on this small segment may be quite influential on the overall degree of luminal narrowing. It is known that atherosclerotic lesions do not produce clinical symptoms of ischemia until approximately 75% cross-sectional area luminal reduction has occurred. Thus, given an eccentric lesion with 70% cross-sectional area reduction, contraction (spasm) of the plaque-free wall of only 5 to 10% could convert a clinically silent stenosis into a clinically symptomatic and possibly fatal lesion.
Balloon angioplasty. The distribution of atherosclerotic plaque and the resulting luminal configuration are directly linked to currently understood mechanisms of balloon an• gioplasty. To date, at least five possible mechanisms exist for successful balloon angioplasty (Fig. I ): I) plaque compression, 2) focal plaque "fracture" or "splitting," 3) stretching of the plaque-free wall in eccentric lesions, 4) stretching of coronary segments without plaque damage, and 5) focal plaque rupture with localized dissection. Of these possibilities, the second, fourth and third mechanisms (in the order of decreasing importance) (Fig. lb, d and c) appear most likely. Morphometric data provided by Saner et al. (3) and the high frequency of eccentric type coronary lumen in severely diseased vessels (1,2) suggest that stretch• ing of the plaque-free wall may be a more frequent mech• anism of clinically successful coronary angioplasty than pre• viously thought. In addition, dilation of the disease-free arc without damage to plaque on the remaining portions of the wall may provide a partial explanation for early "resteno• sis" after an angiographically successful dilation. Stretching of the plaque-free wall segment may result initially in coro• nary luminal increase but several weeks later gradual "re• laxation" of this overstretched segment ("restitution of tone") decreases the coronary lumen toward the predilation state ("restenosis"). In addition to stretching, the plaque-free segment may be susceptible to spasm (see earlier) resulting in acute luminal closure during or shortly after the dilation procedure. Saner et al. (3) are to be congratulated on their new and innovative look at a seemingly old morphologic observation.
